The gluon propagator is computed in large asymmetric lattices, accessing momenta around 100
The lattice setup
In this investigation we consider SU(3) pure gauge, Wilson action at β = 6.0. The value of the lattice spacing to convert lattice into physical units being a −1 = 1.943 GeV [7] . For the lattices 16 3 × 128 and 16 3 × 256, the gauge configurations 1 were generated as described in [6] . For the smallest (largest) lattice 164 (155) configurations were generated. The large time extension allows to access momenta of about 95 MeV for the smallest lattice and 48 MeV for the largest lattice. For the definition of the gluon propagator, notation and the gauge fixing method see [8] .
Gluon dressing function
In figure 1 the bare gluon dressing function is shown for all pure temporal and pure spatial momenta. The data shows volume effects, with the spatial momenta giving larger values for the dressing function. The data suggests that one should not mix temporal and spatial momenta.
For the IR study, we will consider only pure temporal momenta. For these momenta and the two lattices, the gluon dressing function and the propagator are reported in figure 2. The two data sets are compatible within errors. Note that this does not mean that finite volume effects are negligable [2] .
IR gluon dressing function
The IR analytical solution of the DSE for the gluon dressing function being Z(q 2 ) ∼ (q 2 ) 2κ , we first try to fit the lattice data to this expression 2 . An acceptable χ 2 /d.o. f . = 0.40 was obtained 1 All configurations were generated with MILC code http://physics.indiana.edu/˜sg/milc.html. 2 The fits were done separately for each lattice. The statistical errors on all fitting parameters were estimated using 1600 bootstrap samples. only by fitting the first three lowest momenta (excluding the zero momentum) for the largest lattice (|q| ≤ 143 MeV), meaning that the DSE solution seems to be valid only for momenta below 150 MeV. The measured κ = 0.4859 +22 −24 does not support a vanishing zero momentum gluon propagator. In order to test the validity of the result, corrections to the DSE solution were considered, fitting the smallest possible range of momenta. The results are in table 1.
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191MeV 0.5070
1.03 ω(q 2 ) 2κ (1 + aq 2 + bq 4 + cq 6 ) 286MeV 0.5146 +70 −96 It is interesting to observe that, with corrections to the analitycal DSE solution, κ becomes larger than 0.5. Moreover, the results reported in table 1 are compatible within errors and give an error weighted mean value of κ = 0.5108 (13) . Note that the κ just reported are not compatible with the direct fit to the DSE solution.
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In [4] the DSE solution was well described by the two expressions
which associate, respectively, a cut and a pole to the propagator in the IR region. The lattice data is well described by both expressions with no clear preference for the cut or the pole. The results of the fits, for the momenta region starting at the lowest nonzero momentum up to q max , are reported in 
UV gluon dressing function
As in previous studies [9, 8] we fit the UV data to the one-loop perturbative gluon dressing function,
where γ = −13/22 is the gluon anomalous dimension. In the UV region two types of momenta were considered, namely pure temporal and cylinder plus conic cuts as defined in [9] . The results can be seen in table 3 for the largest acceptable momentum range. They show that the UV region is well described by the one-loop perturbative result, with the temporal momenta following the perturbative behaviour earlier than the cylindrical+conical cut momenta. Note that since the fits are to the bare data, the fitted Λ's should not be compared directly with standard values. 
The gluon dressing function
In what concerns the full data set, it was tested against the following formulas Z f it (q 2 ) = B(q 2 ) α f it (q 2 ) −γ , with B(q 2 ) = Z pole,cut (q 2 ) and using two different definitions for the running
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coupling,
proposed in [4, 5] . The fits with α P (q 2 ) had always χ 2 /d.o. f . ≥ 2, i.e. the lattice data is not described by such a running coupling constant. The lattice data adjusts better to α LN (q 2 ) as can be seen by the results reported in table 4. Note that the κ values are now larger and closer to the DSE figures, than those measured in the IR region. 1.73 
Gribov copies
For the smallest lattice, we look for possible Gribov copies effects comparing the method used in [6] with that described in [10] . The ratio of the propagators computed from the two methods, D ID /D CEASD , for pure temporal momenta is shown in figure 3 . Although we have a ratio that, for many momenta, is not compatible with one, we cannot conclude in favour of any systematic effect 3 . This means either that our statistics is too small to resolve Gribov copies or they do not play a significant role for such lattices. 
